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1 
This invention relates to colour photographic 
processes and particularly to a method of pro- 
ducing colour-correction of coloured photographic 
images produced by dye-imbibition. 
It is well known that the dyes or colouring 
material used to form coloured images in three- 
colour photographic processes undesirably absorb 
light in the region of the spectrum where the 
highest transmission is desired, as is more fully 
discussed in Evans U. S. Patent 2,203,653, Evans 
and Hanson U. S. Patent 2,371,746 and elsewhere. 
In dye-imbibition processes of colour photo- 
graphy there is produced a number, usually 
three, of colour separation records in the form 
of relief images which are dyed fo the requisite 
colours and these are used fo produce super- 
mposed dye-images giving a subtractively col- 
oured multi-colour image. Usually, the three 
colour-separation relief images are respectively 
a positive record of the blue which is dyed 
yellow, a positive record of the green which is 
dyed magenta and a positive record of the red 
which is dyed cyan. These may be bound in 
superimposition or the dye-images transferred 
to a single support in superimposition. 
For convenience in the prescrit specification, 
the reliefs which are used directly in this way 
for forming the superimposed images will be 
referred to as "primary reliefs," since the inc 
vention employs further reliefs which are no 
so used directly and these will be referred to as 
"secondait reliefs." 
One object of my invention is to provide a 
method of modffying the amount of dye ab- 
sorbed in one or more of a set of dyed colour 
separation relief'images to give colour correction 
for unwanted absorption. Another object is to 
provide a method of modifying the amounts of 
dye absorbed in one or more of a set of dyed 
colour separation relief images to give tone cor- 
rection. A further object is to provide a method 
of modifying the amounts of dye a.bsorbed in 
one or more of a set of dyed colour separation 
relief images to give both colour and tone cor- 
rection. Other objects of my invention will be- 
come apparent from the following description. 
In one form of tuf invention, correction for 
unwanted absorption of a colour by dye in one 
of a set of dyed colour separation relief images 
is obtained by removing dye from the dyed 
(primary) relief image which records the colour 
which is unwantedly absorbed bF bringing it into 
contact and in register with an undyed (second- 
ary) relief image which is a replica of the said 
dyed relief image bearing the said unwanted 
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absorption. For example,undesired absorption 
of blue light by a magenta dye (in a green 
record colour separation relief image) may be 
corrected by pressing the blue record primary 
5 relief (dyed yellow) into contact with an un- 
dyed green record secondary relief. It is ap- 
parent that the undyed green record secondary 
relief should be laterally reversed comparedwith 
the dyed primary relief image. This method 
10 may be used for the correction of unwanted 
absorption of one or more colours by one or 
more dyes in the same set of relief images by 
performing contacting operations between the 
appropriate dyed primary and undyed second- 
15 ary reliefs according fo the invention. 
In a modification of this process, where 
three dyed relief images are to be bound to- 
gether to form the desired three colour picture 
(normally a transparency), the "cyan" relief 
20 and the "magenta" relief can be ruade laterally 
reversed compared with the "yellow" relief, in 
which case it is hot essential to make special 
secondary reliefs since the "cyan" and "ma- 
genta" reliefs can be used.(prior to being dyed) 
25 as temporary secondary reliefs for pressing into 
contact with the yellow relief in order to bleed 
dye therefrom to obtain colour correction for 
the undesired blue absorptions of the cyan and 
magenta dyes. Alternatively, if only one of these 
is laterally reversed, for instance the "cyan" 
30 relief, this can be used to bleed dye from both 
the "yellow" and the "magenta" reliefs fo obtain 
colour correction for the undesired blue and 
green absorption of the cyan dye. Of course, in 
all cases where a relief is so used for bleeding 
35 dye from another relief it must be suitably 
washed thereafter to remove all or most of such 
dye before it is used as the final dyed relief. 
In another form of the invention, tone modi- 
fication of a photographic relief image for com- 
40 pensating for errors elsewhere in a process such 
as a photolitho process is obtained by pressing 
the undyed relief image into contact with a 
uniform dyed gelatine layer. Alternatively, the 
relief image may be dyed at more than the 
45 normal concentration and pressed into contact 
with a uniform undyed gelatine layer. 
As far as we are aware it bas hot before been 
realized that if is possible to advantageously 
50 fiuence the amounts of dye taken up by a relief 
image fo produce tone correction, by causing the 
dye to be shared between the relief image and the 
plain colloid layer. 
In another form of the invention, colour cor- 
55 rection combined with tone correction may be 
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3 
obtained by forming the secondary relief refer- 
red fo above by giving less exposure fo it than 
when no tone correction is desired, and pref- 
erably also rnaking the contrast greater than 
when no tone correction is desired, and then 
using this secondary relief in the manner de- 
scribed above. 
If may be seen that, in all forms of the in- 
vention, the relative amounts of dye as measured 
from point fo point over the finished image area 
differ from those obtained by simply dye im- 
bibition processes. 
In the accompanying drawings, 
Fig. 1 shows a set of three eolo-ur separati.on 
record silver negatives; 
Fig. 2 shows .a dyed set of three colour sepa- 
ration positive primary reliefs ruade from the 
negatives of Fig. 1; 
Fig. 3 shows undyed, laterally reversed, green 
and red record positive secondary reliefs made 
from twb of thdnegativë--0f-Fig. 1 in accord- 
ance witb the preeht inv.êni0n; " " 
: Fig,4 hbws the blué recbrd "piimry relief 
sqdéegeêd t0gethéi- Wihthe reen.record -se- 
ondary relief; 
" Fig 5 shows the green record primary relief 
squeegeed together with the red record secondary 
relief; " " 
Fig. 6 shows the dYed set ofc01our separatin 
reliefs of Fig. 2, colour corrected for undesired 
blue and green absorption' of the magenta and 
cyan dyes respectively, in áccordance with the 
present invention.. 
As an illustçation of the invention, if it 
sired fo correct for the undesired b!ue absorption 
of the cyan dye, a secondary relief is ruade 
through the same .coloured filter as that Used 
for making, the cyan image and this secondary 
relief is squeegeed in .register with the yellow 
dyed primary relief whereupon the yellow dye is 
shared between the two reliefs in accordance 
With the relative dye imbibition properties of the 
two reliefs af each point of the image, as shown 
in more detail hereinafter. In some cases the 
yellow dye cn be introduced only by dyeing flrst 
the secondary relief, in/Vhih case the dye is 
shared although the itensities obtained ai every 
point in th e primary relief ill not usually be 
the same as would be obtained by dyeing only 
the primary reliéf, because the reliefs are not 
usually, left .in c0nflact f0ç the long rime which 
would be .necessary to enable the dye distribution 
fo reach equilibrium. 
An example illustrating the making Of a three 
colour imbibition _Picture .in which there is ob- 
tained, according fo the inventien, correction for 
the undesired b!ue absorption, of the magenta 
dye and also undesired green absorption of the 
cyan dye is given below with reference to Figs. 
lt06. 
In Fig. 1, ls shown a set of c01our separation 
negatives, in which the blue. record negative 
silver image !  is contained in layer , the green 
record negative silver image  is contained in 
layer , and the red record negative silver image 
§ is contained iniayer ..From each of these 
silver images, is made. a gelatine primary image 
as. shown in Fig. 2, .in which the Mue record 
positive relief image  is carried on a support 
$, the green record positive relief 9 is carried 
on a support .$, and the red record posiçive re- 
lief image 2 is carried on a support.2@. Thèse 
reliefs can be checked for balance and density by 
dyeing the m up in the respective subtractive 
coloured dyes and taking a print in the Usual 
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way. When the prtmary set of reliefs is satis- 
factory, an extra (secondary) relief is ruade from 
each of the red and green record separation nega- 
rives, giving them exactly the saine treatment 
5 as for those of the primary set, except that the 
negatives are turned over in the enlarger so that 
the secondary reliefs are laterally reversed with 
respect fo the primary reliefs. These secondary 
reliefs are shown in Fig. 3, in which the green 
10 record positive secondary relief image 2 is car- 
ried on support 22, and red record positive sec- 
ondary relief image 2 is carried on support 2. 
The three primary reliefs, , 9 and , are now 
dyed up in. baths of cyan, magenta and yellow 
15 dyes respectively, the baths of magneta and yel- 
lo dyes_ being af a higher concentration han 
usual in order fo introduce a higher concentra- 
tion than is usual into these two relief images. 
When this dyeing is complete, the yellow and 
20 magenta primary reliefs are rinsed in dilute 
acëtic acid (f0 instance 1% dëpending upon the 
dyë used) arid the magCt primary relief is 
squeegeed d0Wrï iii-rêister cè te face with the 
laterally reversWd eeSndary red record relief as 
2,5 shown inFig. 4. If can be seen that dye is akén 
out 'of the primarY-ëlief image areas whenever 
the sec0ndaryreliefnïgge areas coincide there- 
with: Thê yellow primary relief is rinsed in 
dilute acetic acid and,queegeed face fo face with 
30 the laterally reversed green record relief, as 
shown in Fig..5. The pimary. cyan relief is 
now rinsed in dilute acetc cid and squeegeed 
clown in the normal way onto à sheet of mor- 
danted paper. Afte fivê minutes, the magenta 
35 primary relief is .strippédr6m the secondary 
relief and placed in a dish of dilute acetiC acid. 
The cyan primary relief is. removed from the 
mordanted paper and the magenta primary relief 
is squeegeed,dovn on thepaper in the usual way. 
0 After_ another rive minutes the yellow primary 
relief is Stripped from the secondary relief and 
placed in a dish Of dilute a'cetic acid. The magenta 
primary relief i§ then taken ffom the paper and 
replaced by hë: yellow primary'relief. After 
,15 the yellow dye haï, hds been transferred fo the 
paper, the desired three:ç01our print is obtained. 
The dye can be, washed out of the secondary re- 
liefs so .that they Can be reused. Fig. 6 shows the 
three primary reliefs after c01our correction and 
50 before Printing, inwhich the shading of the blue 
and green record layers shows how dye bas been 
removed from these, layers wherevérthere is dye 
in, the magenta .and cyan lyers respectively. 
Thus, blue aborpti0n by the magenta dye and 
55 green absorption by .the cyan dye is correted. 
It.is well kno_wn that in multicolour processes 
including thosç émploying c010ur correction it 
isvery desirable %0 so balance the ovérall quan- 
tifies of dye emploed ha af least neutral greys 
60 are reproduced (i. e., fer .viual examination) with 
a reasonable accuracy, in the present process 
also, the concentration Of dyes employed should 
be chosen with this in mind. 
If is apparent that any of the dyes usually 
65 emPloyed in dye ,imbibition processes may be 
used in my invention, although the optimum 
rime er contact and the concentration employed 
may vary slightly from dye fo dye as described 
above. The type of gelatine employed-in the 
70 relief images or layer s will also affect the opti- 
mum time o_f con_tact. "soft' or untanned gela- 
fine reaching equilibrium more rapidly than 
"hard" or tanned gelatin in the manner well 
known fo those skilled,in he art. 
75 One advantage of the process is hat it-is not 
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necessary to know in advance that colour-cor- 
rection masking is to be applied since any exist- 
ing separation negatives of normal contrast are 
suitable. If is even possible fo make the second- 
ary reliefs after a normal uncorrected dye trans- 5 
fer' print has been made if if is considered that 
the result is unsatisfactory without correction 
and then a new corrected print can be made. 
Another advantage is that the process requires 
little or no more knowledge Or skill on the part 10 
of the operator than the making ofuncorrected 
three-colour dye imbibition prints, and if is hot 
necessary fo do the somewhat laborious work 
of making correcting masks which requir ac- 
curate densitometric controh The additional 15 
rime taken in the trausferring of the reliefs by 
this system is only about 10 or 12 minutes. 
The prescrit invention can be applied fo pro- 
duce colour-correction of screen negatives for 
use in hall-forte block making or photo-litho 20 
plate making. The procedure is to make Sepa- 
ration negatives from which separation posi- 
tive reliefs are made and in this case the correc- 
tion is made in a somewhat similar manner fo 
that described above for dye transfer print mak- 25 
ing, except that if is unnecessary to dye the 
positive reliefs up in different colours. For this 
purpose if would be suflicient to dye all the posi- 
tive reliefs in a yellow dye since we are only 
concerned wlth the densities of the reliefs fo 0 
blue light when screen negatives are made there- 
from on blue-sensitive plates. Therefore, if is 
only necessary fo make a set of three-colour posi- 
tive primary reliefs and two secondary reliefs 
in exactly the same way as described in the 5 
example above, except that all dye used s yellow 
dye. If desired, a colour print can be made 
from the same reliefs as a guide in subsequent 
operations, and this may oftenbe a very big ad- 
vantage fo photomechanical workers when they 0 
are faced with the problem of reproducing trans- 
parencies. As the yellow dyed reliefs are fo be 
used as positives, if is desirable fo remove any 
silver therefrom. Alternatively, the dye from a 
set of reliefs can be transferred fo a set of mot- 45 
danted plain gelatine-coated plates. 
The secondary reliefs used in the foregoing 
hall-forte or photo-litho process may also be 
used for making a black printer as follows. 
Two secondary reliefs are made and used as 0 
in the foregoing half-tone or photo-litho proc- 
ess, i. e. with the use of a yellow dye only, and 
also a third secondary relief is made as a lat- 
erally reversed blue record positive relief and 
the yellow-dyed red record positive primary re- 55 
lier is squeeged face fo face in register there- 
with. There are then obtained three secondary 
reliefs each containing yellow dye extracted by 
all three secondary reliefs; where a primary col- 
out was prescrit in the original, dye will only 60 
be transferred fo one of the secondary reliefs; 
and where a subtractive colour was prescrit in 
the original, no dye will be tranferred fo the 
secondary reliefs. The three dyed secondary 
reliefs can then be superposed, or dye from all 65 
three can be transferred fo another (mordanted) 
layer in register. In either case, the composite 
image so obtained can be used a.s a printer by 
means of light so chosen in colour in relation 
fo the dye, as fo give a gamma suitable for a 70 
black printer for use with the three corrected 
yellow dyed positive primary reliefs. 
For some photomechani.cal purposes if is de- 
sirable fo have positives or negatives which have 
not a straight line tone reproduction charac- 75 
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teristic. This is particularly trie in the photo- 
litho process where if is desirable fo introduce 
cuvature into the tone reproduction character- 
istics of the screen negatives. For instance, a 
uniform gelatine layer of the same  thickness 
as the thickness part of the relief may e dyed 
in such a way that if takes up twice as much 
dye as is finally required in the thickest part 
of the relief. If the relief is now dyed by press- 
ing if into contact with this uniform layer, the 
amount of dye taken up by the thickest part 
of the relief will be the .same as would have 
been taken up in a bath of normal concentra- 
tion and, of course, no dye is taken up where 
none would have been obtained anyway, while 
all the intermediate thicknesses will take up 
more dye than would bave been the case in 
the dye bath. Choice of a suitable thickness of 
uniform gelatine dyeing matrix and concentra- 
tion of dye makes if possible fo obtain dye im- 
ages of widely differing characteristics. 
Colour correction combined with tone correc- 
tion can also be obtained by means of the presm 
ent invention. For instance, in order to obtain 
good whites in a photographic reproduction such 
as a print on paper it is of course necessary 
that the lighter tones must fall on the toc of 
the characteristic curve of the sensitive mate- 
rial employed. Where such a reproduction is 
ruade as a relief, tone correction for these lighter 
tones combined with colour correction for the 
remainder of the tones can be obtained by us- 
ing as the secondary relief, one which has been 
made by giving less exposure to it than when 
colour correction is required without such tone 
correction; in this case the contrast of the sec- 
ondary relief is preferably made greater than 
when colour correction without such tone cor- 
rection is required. 
It will be apparent that since the proper work- 
ing of the present invention depends upon the 
ability of the primary relief fo share dye with 
another layer (secondary relief or a layer not 
bearing a relief image), it is important that 
these layers should not during the sharing proc- 
ess contain a mordant for the dye which is fo 
be shared. In the application of the invention 
either to colour-correction or tone correction or 
both the amount of dye remaining in the pri- 
mary relief must be suflicient to allow the dye 
image fo be used for the production of the final 
three-colour picture. 
What I claim is: 
1. The method of making a colour corrected 
three colour photographic print by means of 
three dyed colour separation reliefs whose dye 
images are superimposed to give the desired 
print af least one of which dye images has both 
wanted and unwanted spectral absorption, 
wherein correction for unwanted absorption of 
a colour by dye having wanted and unwanted 
absorption in one of the colour separation reliefs 
is obtained by removing dye from the dyed re- 
lief which records the colour which is un- 
wantedly absorbed by bringing if into contact 
and in register with an undyed relief image of 
the areas of the said unwanted absorption, and 
then combining the corrected relief thus ob- 
tained, with the remainder of said three-color 
separation reliefs fo produce a color picture. 
2. The method of making a colour corrected 
three colour photographic print by means of 
three colour separation reliefs dyed yellow, 
magenta and cyan respectively, whose dye im- 
ages are superimposed fo give the desired print, 
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wherein correction for ,unwanted-blue absorp- 
tion by the, magenta dye is .obtained by remov- 
ing dye from the yellow dyed relief by bringing 
it into contact and in register with an undyed 
relief which is a green separation record, and 
then combining the corrected, relief thus ob- 
tained, with the remainder of said three-color 
separation reliefs to produce a color picture. 
3. The method of making a colour corrected 
three colour photographic.print by means of 
three colour separation reliefs dyed yellow, 
magenta :and cyan respectively, whose dye im- 
ages are superimposed to give the desired print, 
wherein correction for unwanted green absorp- 
tion by the cyan dye is obtained by removing 
dye from the magenta dyed relief by bringing 
it into contact and in register with an undyed 
relief which is a red separation record, and then 
combining _the-corrected relief thus obtained, 
with the remainder of ss2d three-color separa- 
tion reliefs to produce a color picture. 
4. The method ofmaking a colour corrected 
three colour photographic print by means of 
three colour separation reliefs dyed yellow, 
magenta .and cyan respectively, whose dye im- 
ages are superimposed to give the desired print, 
wherein correction for undesired blue absorp- 
tion by the cyan dye is obtained by removing 
dye from the yellow dyed relief by bringing it 
into contact and in register with an undyed re- 
lief which is a red separation record. 
5. The method of making a colour corrected 
three colour photographic print by means of 
three colour separation reliefs dyed yellow, 
magenta and cyan respectively, whose dye im- 
ages are superimposed to give the desired print, 
wherein correction for unwanted blue absorp- 
tion by the magenta dye is obtained by remov- 
ing dye from the yellow dyed relief by bringing 
it into contact and in register with an undyed 
relief which is a green separation record and 
wherein correction for unwanted green absorp- 
tion by the cyan dye is obtained by removing 
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dye. from:the magenta dyed relief by bringing 
if into contact and in register with an undyed 
relief which is a red separation record, and then 
combining the corrected relief thus obtained, 
5 with the remainder of said ttn'ee-color separa- 
tion reliefs to produce a color plcture. 
6. In the method of making a three colour 
photographic print which comprises making 
three colour separation negatives through blue, 
10 green, and red filters respectively, making a pri- 
mary gelatine positive relief from each of the 
said three negatves, dyeing the three reliefs 
so obtained yellow, magenta, and cyan respec- 
tively and printing from the three dyed reliefs 
15 in register, the steps of correcting for unwanted 
absorption of a colour by dye in one of the sep- 
aration reliefs and of aPplying tone correction 
by removing dye from the dyed relief which 
records the colour which is unwantedly absorbed 
2O by bringing if into contact and in register with 
an undyed relief image of the areas of the said 
unwanted absorption except that it bas been 
obtained by using less exposure than said dyed 
relief having said unwanted absorption, and 
25 then combining the corrected relief thus ob- 
tained, with the remainder of said three-color 
separation reliefs to produce a color picture. 
DOIALD C. GRESHAM. 
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